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Introduction  Ranula is a mucous extravasation cyst which occurs as a result of
trauma or obstruction of the sublingual or minor salivary gland or the duct itself.
Patients and results  14 patients were seen at Universiti Kebangsaan Malaysia
Medical Centre, Kuala Lumpur and Hospital Tunku Ampuan Afzan, Kuantan,
Malaysia between 2000 to 2006. There were six cases of intra-oral ranula and eight
plunging ranula.
Twelve patients underwent surgical intervention while two refused surgery.
Four patients (33.3%) from those who had surgical intervention returned with
recurrence; two (16.7%) had marsupialization and the other two (16.7%) had
excision of the pseudocyst intraorally.
Conclusion  Excision and marsupialization remain as the treatment of choice in
our centres.
Keywords  Ranula · Intraoral · Plunging · Malaysia
Received: 29 May 2009 / Accepted: 2 November 2009
© Association of Oral and Maxillofacial Surgeons of India 2009
Introduction
Ranula is a pseudocyst caused by mucous
extravasation into the surrounding soft
tissue in the floor of the mouth as a result
of trauma or obstruction to the sublingual
or minor salivary glands or the duct itself.
Although it is commonly seen intraorally,
i t  can be located extraorally as a
submental or submandibular swelling and
known as plunging ranula. A ranula is
relatively painless or asymptomatic with
little or no associated morbidity or
mortality but if the size is large, it may
affect swallowing, speech, mastication or
breathing.
Surgical excision of the sublingual
gland together with or without the cyst has
been regarded as the best option in view of
the least recurrence rate [1]. However,
marsupialization which is less invasive is
now becoming widely accepted and
recommended particularly in children [2–
4].
This study reviews our experience in
the treatment of ranula and its outcome.
Patients and methods
We retrospectively reviewed records of
patients who were diagnosed with ranula
at the Universiti Kebangsaan Malaysia
Medical Centre, Kuala Lumpur, Malaysia
and Tengku Ampuan Afzan Hospital,
Kuantan, Pahang, Malaysia.
Data extracted from the records
included:
1. Demographic data i.e., age, gender, race
2. Age of presentation and age when the
swelling was first noticed
3. Site/s of swelling : whether the swelling
was confined intraorally only or
involved intra and extra-oral
4. Associated systemic diseases
5. Symptoms associated with ranula
6. Imaging
7. Surgical methods: excision or
marsupialization
8. Outcome of the treatment
The period of follow-up was from 6
months to 2 years. Outcome of treatment
in particular involving recurrence was
evaluated. A recurrence is described when
a similar saliva-contained swelling recurs
in the previously operated area.
Complications such as bleeding, nerve
injury or Wharton’s duct injury were also
assessed.
Results
14 patients, six males and eight females
between the age of second day of life to 44
years old (mean age 15.3 years old) were seen
from June 2000 to February 2006. The
patients were twelve Malays and two Chinese.
There were six cases of intra-oral and
eight plunging ranula. Two cases presented
with difficulty in breathing and swallowing,
one of which being associated with
secondary infection and one case with
difficulty in feeding. Thirteen patients were
medically fit. Only one patient was
diagnosed with hepatoblastoma and
malignant hypercalcemia alongside with
ranula.
In relation to investigations and
imaging, two patients had Magnetic
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Fig. 1  Two-day old infant with ranula Fig. 2  MRI showing extension of the cyst in
the oral cavity
Resonance Imaging (MRI), four patients
had Computer Tomographic (CT) scan, one
had Orthopantomogram (OPG), one had
Postero-Anterior (PA) mandible and lateral
skull radiograph and another patient had a
sialogram as sialolith was thought to be a
contributory factor (Figs. 1 and 2).
Five patients did not have any form of
investigation. Fine Needle Aspiration
(FNA) was carried out on one patient.
Five patients had marsupialization, four
had excision of the pseudocyst intra-orally,
three had excision of the sublingual gland
and two refused surgery.
Outcome of treatment especially
involving recurrence was evaluated.
Four patients (33.3%) from those who
had surgical intervention returned with
recurrence; two (16.7%) had
marsupialization and the other two (16.7%)
had excision of the pseudocyst intraorally.
Discussion
A ranula can be classified into two clinical types
according to the sites of primary swelling. An
oral ranula is located in the floor of the mouth.
Clinically, it is dome-shaped with bluish
discolouration and may fill the mouth and raise
the tongue. It is typically painless and does
not change in size in response to chewing,
eating or swallowing. A plunging ranula is
located near the upper airway and extends into
the floor of the mouth. From the submandibular
space, it can extend into the submental region,
the contralateral side of the neck, the
nasopharygeal area and up to the skull base,
the retropharyngeal and into the upper
mediastinum [5,6].
A congenital ranula may develop as a
result of failure in the development of the
salivary duct. An acquired aetiology is
usually related to trauma to the sublingual
gland or the duct and scar formation
following this may cause obstruction.
Plunging ranula may form because of
dehiscence in the mylohyoid muscle via an
ectopic gland or via an anatomic association
with the submandibular gland allowing the
pseudocyst to pass around the posterior
border of the mylohyoid.
In relation to demographic factors, no
racial predilection has been reported but
from our study, the Malays showed the most
preponderance (85.7%) and Chinese, a
14.3%. Our results showed male to female
ratio of 1:1.3.
Ranula is not a common pathology in
the oral cavity. It occurs from 1% to 10%
and has a prevalence of 0.2 cases per 1000
persons [7].
In this study, the occurrence of
plunging ranula (57.1%) was more
common than oral ranula (42.9%). This was
in contrast with a study from Zimbabwe but
in agreement with the New Zealand’s study
[8,9].
Majority (42.9%) of the patients in this
study were younger than 10 years old with
the youngest at day 2 of life, 35.7% in the
11 to 20 years old group, 7.1% in the 20 to
30 years old and 14.3% in the above 35
years old group. Chidzonga et al. also
showed that the peak prevalence in their
study was in the 0 to 10 year old age group,
while Zhao et al. showed an older cohort
[8,10].
There were various methods of
investigations of a ranula reported in the
literature ranging from clinical observation
alone to FNA and imaging. Imaging
modalities include ultrasound, CT scan and
MRI [9,11]. The MRI is the imaging of
choice to delineate the extent of lesion and
its association with the normal structures.
FNA in ranula usually revealed high protein
and amylase concentrations. Increased
levels of matrix metalloproteins, tumour
necrosis factor-[12], type IV collagenase,
plasminogen activators and proteolytic
enzymes were shown to be responsible for
the invasive character of the extravasated
mucous [13].
The choice of investigation is entirely
depending on the surgeons’ preferences.
Mahadevan and Vasan preferred FNA
in all their patients and no radiological
investigations was performed in their case
series [9], and this was in agreement with
Zhi et al. [14]. On the other hand, a study
from Italy revealed that the choice of
imaging was ultrasound tomography in all
their patients [15]. Our study showed the
use of different modalities in investigation
and this was in agreement with a study from
Korea [16].
A ranula can be presented for years
without revealing any other symptoms
except for swelling. Therefore, removal can
be delayed except in cases where the airway
or the upper aerodigestive tract is
obstructed. In our study, two of the patients
showed difficulty in breathing and feeding
and one case with difficulty in swallowing.
In relation to systemic disease or
condition, there was no associated illness
in all patients except in one child who was
concurrently diagnosed with
hepatoblastoma, therefore we could not
correlate ranula to any of systemic diseases
or congenital malformations. However,
case series from Zimbabwe revealed
possible association of ranula with Human
Immunodeficiency Virus (HIV) [8,17].
To date, there are many interventions
to treat ranula in the form of surgical or
non-surgical. Excision of the sublingual
gland with or without the cyst is the
treatment of choice in view of the least risk
of recurrence (from 0% to 1%) [8,15,18].
Marsupialization on the other hand, is
a procedure in which the cyst is unroofed
and the lining is sutured to the surrounding
mucosa to create a patent communication
with the oral cavity. This technique is less
invasive compared to excision however, is
associated with high recurrence rate,
approximately 60% to 90% [4]. To
overcome this, Baurmash advocated
marsupialization and packing of the cyst
and this reduced the recurrent rate from
10% to 12% [3,4].The gauze pack is placed
into the depths of the cavity and its
maintenance in the position will provide an
optimal pressure. This was supported by
Mortellaro et al. where an iodoformic gauze
pack was placed in the cavity and showed
that the recurrence was observed to be
halved (12%) compared to recurrence from
the conventional technique [15].
In our centres, surgery was carried out
using various techniques i.e. from excision
of the ranula intraorally to marsupialization
or excision of the sublingual gland and a
combination of any of these. The reasons
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for various surgical techniques were based
on the age of the patient, the size of the
pseudocyst and surgeons’ level of
experience. In our study, marsupialization
was normally performed in patients aged
one year old or below as the access to the
floor of the mouth in this group of patients
is very limited. In addition,
marsupialization allows removal of a
smaller amount of tissue with better defined
interfaces and less likelihood of injury to
the nerve and Wharton duct.
On the other hand, excision was carried
out in larger ranula and plunging ranula
except in a case which involved a 17-year-
old boy with an infected plunging ranula.
His clinical manifestations included
difficulty in breathing and swallowing
which could be related to secondary
infection. Marsupialization was carried out
for decompression. Although it recurred a
year later, the condition resolved after a
spontaneous rupture.
On the whole, marsupialization is still
very popular as it carries low risk of
complications compared to excision of the
sublingual gland. In this study, the total
recurrence rate was 33.4%; 16.7% from
marsupialization and 16.7% from excision
of the pseudocyst. No recurrence was
observed in patients who had excision of
the sublingual gland. In the literature, there
were a few complications observed with
sublingual gland removal namely, injury to
Wharton’s duct (2%), bleeding (1% to 2%),
infection (1% to 2%) or paraesthesia of the
lingual nerve (2% to 12%) [1]. In this
series, we encountered a case of
postoperative haematoma which
completely resolved after a month.
Spontaneous regression was observed
in two patients, one with recurrence and
another who refused surgery. This could be
due to trauma during mastication that
causes rupture of the cyst lining and this
depressurizes the cyst. A patent
communication between the cyst and the
oral cavity could prevent the cyst fluid from
accumulating within the cavity.
Other surgical methods involved
carbon dioxide laser and fenestration and
continuous pressure [19,20].
Non-surgical treatment of a ranula
includes intracystic injection of OK-432
(Picibanil; Chugai Pharma Co, Tokyo,
Japan) [11], an inactivated form of
streptococcus pyogenes, botulinum toxin
type A [21] and oral administration of
Nickel Gluconate-Mercurius Heel-
Potentised Swine Organ Preparations
[22]. The authors of these articles claimed
that all these alternative modalities
showed a high success rate of more than
80%.
Conclusion
Although many interventions have been
proposed with reasonable success rate,
surgery still remains the mainstay of
treatment. Excision of ranula with the
sublingual gland is the preferred method
to avoid recurrence but in circumstances
where the access is difficult especially in
young children, marsupialization with
packing is advocated. Both excision and
marsupialization remains as the treatment
of choice in our centres.
References
1. McGurk M (2007) Management of the
ranula. J Oral Maxillofac Surg 65(1):
115–116
2. Baharuddin S (2005) Minimally
invasive approach in management of
ranula in children. Malaysia Dent J
26(1): 44–47
3. Baurmash HD (1992) Marsupialization
for treatment of oral ranula: a second
look at the Procedure. J Oral Maxillofac
Surg 50(12): 1274–1279
4. Baurmash HD (2007) A case against
sublingual gland removal as primary
treatment of ranulas. J Oral Maxillofac
Surg 65(1): 117–121
5. Bridger AG, Carter P, Bridger GP
(1989) Plunging ranula: literature
review and report of three cases. Aust
N Z J Surg 59(12): 945–948
6. Davison MJ, Morton RP, McIvor NP
(1998) Plunging ranula: clinical
observations. Head Neck 20(1): 63–68
7. Flaitz CM. Mucocele and Ranula. http:/
/www.emedicine.com/derm/topic648.
htm. Accessed 7 January 2009
8. Chidzonga MM, Mahomva L. Ranula
(2007) Experience with 83 cases in
Zimbabwe. J Oral Maxillofac Surg
65(1): 79–82
9. Mahadevan M, Vasan N (2006)
Management of pediatric plunging
ranula. Int J Pediatr Otorhinolaryngol
70(6): 1049–1054
10. Zhao YF, Jia Y, Chen XM, Zhang WF
(2004) Clinical review of 580 ranulas.
Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 98(3): 281–287
11. Roh JL, Kim HS (2008) Primary
treatment of pediatric plunging ranula
with nonsurgical sclerotherapy using
OK-432 (Picibanil) Int J Pediatr
Otorhinolaryngol 72(9): 1405–1410
12. Hoque MO, Azuma M, Sato M (1998)
Significant correlation between matrix
metalloproteinase activity and tumor
necrosis factor-alpha in salivary
extravasation mucoceles. J Oral Pathol
Med 27(1): 30–33
13. Azuma M, Tamatani T, Fukui K et al.
(1995) Proteolytic enzymes in salivary
extravasation mucoceles. J Oral Pathol
Med 24(7): 299–302
14. Zhi K, Wen Y, Ren W, Zhang Y (2008)
Management of infant ranula. Int J
Pediatr Otorhinolaryngol 72(6): 823–
826
15. Mortellaro C, Dall’Oca S, Lucchina AG
et al. (2008) Sublingual ranula: a closer
look to its surgical management. J
Craniofac Surg 19(1): 286–290
16. Roh JL, Kim HS (2008) Primary
treatment of pediatric plunging ranula
with nonsurgical sclerotherapy using
OK-432 (Picibanil). Int J Pediatr
Otorhinolaryngol 72(9): 1405–1410
17. Chidzonga MM, Rusakaniko S. Ranula
(2004) another HIV/AIDS associated
oral lesion in Zimbabwe? Oral Dis
10(4): 229–232
18. Zhao YF, Jia J, Jia Y (2005)
Complications associated with surgical
management of ranulas. J Oral
Maxillofac Surg 63(1): 51–54
19. Mintz S, Barak S, Horowitz I (1994)
Carbon dioxide laser excision and
vaporization of non-plunging ranulas:
A comparison of two treatment
protocols. J Oral Maxillofac Surg
52(4): 370–372
20. Takagi S, Mizukawa N, Kimura T,
Asaumi JI (2003) Treatment of a
plunging ranula with fenestration and
continuous pressure. Br J Oral
Maxillofac Surg 41(6): 410–413
21. Chow TL, Chan SW, Lam SH (2008)
Ranula successfully treated by
botulinum toxin type A: report of 3
cases. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 105(1): 41–42
22. Garofalo S, Briganti V, Cavallaro S et
al. (2007) Nickel Gluconate-Mercurius
Heel-Potentised Swine Organ
Preparations: a new therapeutical
approach for the primary treatment of
pediatric ranula and intraoral mucocele.
Int J Pediatr Otorhinolaryngol 71(2):
247–255
Source of Support: Nil,  Conflict of interest: None declared.
J Maxillofac Oral Surg 8(4):316–319
